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Isobe, M., Nakajima, N., Ida, K., Yoshimura, Y, 
Minami, T., Okamura, S., Matsuoka, K. 
In CHS, the response of bootstrap (BS) current to shaping 
of the plasma cross section was previously studied by 
Yamada et ai. for ECRH plasmas with the magnetic axis 
position Rax of 0.921 m [1]. This result indicated the 
magnitude of observed current and its dependence on the 
ellipticity agreed with those predicted from the neoclassical 
theory. In this work, Rax scanning experiments (Rax = 0.921 
- 0.995 m) were performed for ECRH plasmas in order to 
verify whether the magnitude, direction and Rax dependence 
of experimental net current are consistent with those from 
neoclassical perspective [2]. The ECRH plasmas in this 
experiment were discharges without internal transport 
barrier (ITB) and plasma parameters were : ne = (0.5-
1.4)xl019 m-3 and TlO) = 0.6-1.2 keY. Figure 1 shows the 
experimental Ibs-exp (closed circle) and theoretical BS currents 
Ibs-neo (open circle) as a function of Rax- Ibs-exp clearly depends 
on Rax and decreases as the plasma column is shifted 
outwardly. The variation of I bs-exp at the same Rax comes 
from the difference of ne' The Rax dependence of Ibs-neo is 
quite similar with that of Ibs-exp although there is small 
discrepancy in absolute values between the two currents. 
One of possible reasons to explain this discrepancy is that 
Ibs-exp does not fully reach the steady state even at the end of 
ECRH pulse. In addition, Er and impurities are not 
considered in this calculation because they were not 
measured in this campaign. Judging from Te»Tj condition, 
the polarity of Er is supposed to be positive. The calculation 
shows that the possible positive Er reduces Ibs-neo at Rax of 
0.921 m about 30 %. Impurities also playa role to reduce 
Ibs-neo- Ibs-neo becomes closer to Ibs-exp if these effects are 
considered. Regarding ECRH discharges with Rax scanning 
the experimental observations are reasonably understood by 
theoretical prediction. 
The BS current analysis was also carried out for the 
neoclassical ITB discharges (TlO) > 2.0 keY) of CHS [3]. 
The ITB discussed here is achieved by applying ECRH to a 
294 
rather low ne « OAxl019 m-3) plasmas heated by a coinjected 
NB. In the ITB discharges, the experimental net current 
including both BS current and beam-driven current was 
largely reduced compared with that in the L-mode(TlO) -0.2 
keY) . The total net current of 3-5 kA exists in the L-mode 
phase but it drops to almost zero after transition to the ITB 
mode in spite of tangentially co injected NB. It looks as if 
the reversal of BS current takes place in the ITB phase 
although the collisionality of electrons is in the 1/v regime. 
The neoclassical theory predicts that the BS current flows in 
the co-direction if the plasma is in the Ilv regime and its 
magnitude in the ITB mode is larger than that in the L-mode. 
The beam calculation indicated more substantial neoclassical 
beam driven current Inb-neo flowing in the co-direction in the 
ITB mode rather than in the L-mode because Te is much 
higher than that in the L-mode. In summary, the net toroidal 
current observed in the ITB phase is not explained from the 
view of neoclassical theory although the experimental 
current in ECRH plasmas without ITB can be well 
understood from the theoretical perspective. 
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Figure 1. Rax dependence of bootstrap current in ECRH 
plasmas without ITB. Closed and open circles stand for 
experimental and neoclassical bootstrap current, respectively. 
The Er and impurities are not included. 
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